The small white cabbage butterfly, Pieris rapae (L) is one of the most serious insect pests infesting cruciferous plants especially cabbage. Comparison between the potency of certain chemical and safe alternative compounds in reducing, P. rapae larval populations in the field was the corner stone of this investigation. Also, their potency to reduce the pest infestation levels and yield loss (unmarketable plants) has been taken in consideration. The pest larvae were recorded in very small numbers; 14 days post application (round up the economic threshold) by using most of the tested compounds. Potency of the tested compounds indicated that, Broact 5% SG (Emamectin Benzoate) showed the highest reduction percentages, (93.29% for larvae populations; 52.13% for infestation percentages and 36.04% for unmarketable plants). It followed by the newly introduced European compounds, Karate ® Zeon (Lambda cyhalothrin Sc 9.4%) and Evure ® (Tau-Fluvilonat). However, Melody 24% SC (Metoxyfenozide) and Biosad 22% SC (Spinosad) appeared as the least effective compounds. In general, it can be concluded that, Broact 5% SG in the rate of 8 gm. /100 Litter water, was the most effective against P. rapae larvae, providing an increase of marketable cabbage plants by 36.04% with one application per season. Therefore, it can be recommended to use Broact 5% SG , Karate ® Zeon and Evure ® in the Integrated Pest Management (IPM) programs for controlling the small white cabbage butterfly, P. rapae in the future
(Lepidoptera: Pieridae), is one of the most serious cruciferous insect pests infesting cabbage. Control of this insect pest is becoming increasingly difficult due to its resistance to many conventional synthetic insecticides in many areas (Li et al., 1999) . With the imposed quality restrictions on fresh market vegetables, management, cabbage pests have been based on either a low threshold or on scheduled weekly sprays (Cartwright et al., 1987) . Thus, some recent insecticides have been introduced as substitutes to control P. rapae. Therefore, this work has been conducted to evaluate the potency of certain chemical and safe alternative compounds in reducing the small white butterfly, P. rapae populations in the field. Also, their potency to reduce the infestation levels and yield loss (unmarketable plants) has been evaluated.
Materials and Methods
Experiments were carried out at a private farm in El-Fath district by using Sabeny cabbage cultivar during 2017 and 2018 cabbage growing seasons at (Ca.1/4 feddan) and divided into plots (1/400 fed. /plot). Plants were transplanted in 50cm intervals at 1 st July during both seasons. Insecticides application were initiated as larvae densities exceeded the threshold level of 0.3 larvae per plant (two months post transplantation) as determined by Cartwright et al., (1987) . To evaluate the reduction percentage of P. rapae larvae, 4 cabbage plants were tagged and visually examined in the field /each replicate (4 replicates) in addition to the control replicates. Mean numbers of P. rapae larvae were counted before spray by the selected compounds (Table 1 ) and consequently after 3, 7 and 14 days post application. Reduction percentage of the targeted insect pest larvae, were calculated according Henderson and Tilton (1955) equation. Reduction percentages of the infested and unmarketable plants ( Figure 1 ) were calculated according to the same equation. Data were statistically analyzed by using F-test and means were compared according to Duncan's multiple range tests as described by Steel and Torrie (1982) . 
Results and Discussion
Data presented in Table ( 2) expressed about the potency of the tested compounds to reduce the larval population density of P. rapae in the field, 3, 7 and 14 days post applica-tion during the first season of study. Consequently, their potency to reduce the pest infestation levels and damaged (unmarketable) plants were estimated and presented in Tables 3&4. Data in Table ( 2) revealed that, Broact 5% SG (Emamectin Benzoate) reduced the pest larval populations by 94.23%, through 14 days post application and ranked the first. It followed by the newly introduced European compounds Karate ® Zeon (Lambda cyhalothrin Sc 9.4%) and Evure ® (Tau-Fluvilonat) by 87.21 and 85.78%, respectively. Melody 24% SC (Metoxyfenozide) ranked the fourth and reduced P. rapae larvae by 85.27%. The least reduction percentage of the pest larvae (76.85%) was recorded by using the bio-compound, Biosad 22% SC (Spinosad). Significant variations (f = 18.81*) were recorded between the tested compounds. It is important to note that, the pest larvae recorded very small numbers [(round up the economic threshold (0.3 larvae / plant)] 14 days post application by using most of the tested compounds.
Data presented in Table ( 3) expressed about the potency of the tested compounds to reduce percent infestation of plants attacked by P. rapae. The highest reduction percentage of the infested cabbage plants (50.22%) was recorded by using Broact 5% SG (Emamectin Benzoate). The rest of the tested compounds reduced the pest infestation levels by 49.68, 49.03, 45.23 and 40 .53 by using Karate ® Zeon, Evure ® , Melody 24%SC and Biosad 22% SC , respectively. It can be note that, potency of the tested compounds to reduce infestation levels took the same trend and ranking order of their potency to reduce the population density of P. rapae larvae in the field as shown in Table ( 2). Non-significant variations (f = 1.415 ns ) were recorded between the tested compounds.
Data in Table (4) showed the potency of the tested compounds to reduce the percentages of the unmarketable plants throughout the experimentation period; 3-14 days post application. It is important to note that, no compound reduces the unmarketable plants throughout the first 3 days post application. However, during the remaining period, the tested compound reduced the unmarketable plants by 21.67-36 (Tables 5-7) were obtained during the second season of study. Data presented in Table (8) and illustrated in Figure ( 2) expressed about the obtained results during the Doi: 10.21608/ajas.2019 .41244 Abdel-Galil, et al., 2019 Successful use of Broact 5% SG (Emamectin Benzoate) against Lepidoptera was clarified by Jansson et al., (1997) . They stated that, this epimethyl amino derivative has unprecedented potency against a broad spectrum of lepidopterous pests. Also, they described Emamectin benzoate as a novel semi-synthetic derivative of the natural product abamectin in the avermectin family of 16-membered macrocylic lactones. On the same approach, Mau et al.,(2001) reported that, Emamectin benzoate provided superior control of the Diamond Back Moth (DBM) Plutella xylostella and other lepidopteran larvae in the field. They found that, growers obtained an average increase in marketable yield of 29% and an estimated net increase in gross revenues of about $660 per hectare. They also, reported that, its rapid degradation on leaf surfaces provides a good margin of safety for parasitoids of DBM and other lepidopteran pest species. Therefore, this insecticide could be has a positive characteristics for use in IPM programs. The safe alternative compound (Spinosad) has been described by Mertz and Raymond (1990) as an insecticide based on chemical compounds found in the soil bacterium species, Saccharopolyspora spinosa which consider a natural substance that can be toxic to insects and can be used to control a wide variety of pests , i.e. thrips, leaf miners, spider mites, mosquitoes, ants, fruit flies and others. Also, Radiant 12% SC (Spinotoram) was previously tested in the same area of study and reduced Onion thrips, Thrips tabaci Lindeman by 89.75% (Amro and Abdel-Galil, 2012). However, it reduced the cotton seed bug Oxycarenus hyalinipennis (Costa) infesting Okra fruits by 80.99% (Abd El-Rahim and Amro, 2015). In an agreement study about the other tested compounds in this manuscript, e.g. Evure ® (TauFluvilonat) and Karate ® Zeon (Lambda cyhalothrin Sc 9.4%), Vuković et al.,(2014) assess the efficacy of Tau -fluvalinate and lambda -cyhalothrin based insecticides in the control of P. rapae and P. xylostella caterpillars. They reported that, efficacy of both insecticides after four days ranged from 96.4 to 100 % and after seven days 89.8 -97.3 %, respectively. In general, it can be concluded that, Broact 5% SG (Emamectin Benzoate) in the rate of 8 gm. /100 Litter water, was the most effective against P. rapae larvae, providing an increase of marketable cabbage plants by 36.04% with one application per season. Therefore, it can be recommended to use Broact 5% SG, Karate ® Zeon and Evure ® in the Integrated Pest Management (IPM) programs for controlling the small white cabbage butterfly, P. rapae in the future. 13.00 ----33.00 ----37.00 ----MP = Mean percentage, R% = Reduction %, GR% = General Reduction %, RO = Ranking order F value between treatments= 7.08* 
